The relation between the length of the main left coronary artery and the presence of atherosclerosis in its branches or the presence of complete left bundle-branch block was studied by selective coronary arteriography in 43 persons.
The relation between the length of the main left coronary artery and the presence of atherosclerosis in its branches or the presence of complete left bundle-branch block was studied by selective coronary arteriography in 43 persons.
The length of the main left coronary artery wasfound to be significantly shorter in patients with coronary atherosclerosis than in subjects without angiographic evidence of coronary artery disease. In patients with electrocardiographic evidence of complete left bundle-branch block, the length of the left main coronary artery was significantly shorter than that in both previous groups.
In view of these findings, it is suggested that a short main left coronary artery should be considered as a congenitalfactor predisposing to the development of coronary artery disease. The possible mechanisms leading to atherosclerosis of the left coronary arterial branches in the presence of a short main trunk are discussed.
In recent studies coronary arteriographic findings of coronary artery disease. Some further data are were related to intraventricular conduction distur-also presented concerning its length in patients bances (Haft, Herman, and Gorling, 1969; Beach with complete left bundle-branch block. et al., 1969; Lewis et al., 1970; Hamby, Tabrah, and Gupta, 1973) . A remarkable observation was made by Lewis et al. (1970) , who noted that a Subjects and Methods short main left coronary artery was present in a great proportion of patients with complete left The study was based on the coronary arteriographic bundle-branch block. It was suggested that in the findings in 43 subjects. The only criterion for inclusion presence of a short main left coronary artery was the satisfactory visualization of the main left corotrunk, the initial part of the left anterior descending nary artery and its branches. artery is exposed to unusual stress from systolic
The patients studied were divided into three groups. (Fulton, 1965; Glagov, 1972 Measurements of the length of the main left coronary minimal positive skew. Differences between group mean artery were made, in the diastolic phase, by at least two values were tested for their level of significance by using observers, one ofwhom did not know the patient. Usually the Student's t test. the estimates of the two observers coincided and when there was disagreement the estimates differed by 1 to 2 mm at most. When the two measurements differed, these were averaged. Errors caused by magnification Results were corrected by comparing the observed with the known diameter of the catheter used. The length of The Table shows mean values ± 1 standard the main left coronary artery was determined from its deviation, and ranges, of the main left coronary origin to the point of its bifurcation into the left anterior artery in each of the three groups, and the statistical descending and circumflex branches in the right significance of differences betweenthemeanvalues. anterior oblique projection, as was done by previous
In the group of cases without any arterographic investigators (Lewis et al., 1970; Fox, Davies, and Webb-Peploe, 1973; Kronzon, Deutsch, and Glassman, evidence of coronary atherosclerosis the mean of 1974). In cases where two projections perpendicular to the main left coronary artery was the longest both one another were available, the spatial length was in the RAO projection (16'8 ± 4-13 mm) and in estimated by using Pythagoras' theorem. Since the space (19-93 ± 3-58 mm). tLength of main left coronary artery in space, calculated from measurements in both oblique projections.
P, Probability of no significant difference between mean values.
-In the group of cases with atherosclerosis of the Discussion left coronary artery branches the mean length of the main left coronary artery was significantly The mean length of the main left coronary artery, shorter than in the previous group both in the estimated by coronary arteriography in the right RAO projection (10-28 i 2-57 mm, P < 0001) anterior oblique position, as reported by different and in space (13-79 ± 3-7 mm, P < 0001).
authors, varies. Lewis et al. (1970) reported a length Finally, in the 4 cases with complete left bundle-of 12-8 mm, Fox et al. (1973) found it to be 9 5 branch block the mean length of the main left mm, and Kronzon et al. (1974) 10-4 mm. In our coronary artery was significantly shorter than in study the mean length of the main left coronary the previous two groups, both in the RAO projec-artery, measured in this way, was 12-4 mm. The tion (375 ± 1-89 mm, P < 0001) and in space measurement of a three-dimensional structure in a (5-01 ± 2 11 mm, P<0'001). Differences in age single plane, unless parallel to it, will be an underbetween the groups were not significant at the 5 estimate. In order to obtain a closer approximation per cent level.
to actual length, we also estimated the spatial length The length of the main left coronary artery in by using both the right and left anterior oblique individual patients in each group is shown in projections. The mean length of the main left Lewis et al. (1970) in 11 out of length of the main left coronary artery in other 12 cases. In these cases the length of the main left patients studied. All 4 patients with complete coronary artery trunk ranged from 0 to 6 mm (mean left bundle-branch block in our study had a main 45 mm) in the right anterior oblique projection. left coronary artery of less than 6 mm in length.
In another study a main left coronary artery shorter In spite of the limited number of our cases, it than 6 mm was found in only 2 out of 8 cases with seems that a complete left bundle-branch block is complete left bundle-branch block (Hamby et main left coronary artery but a longer artery does increased flow, and variables related to changes of not exclude the occurrence of left bundle-branch pressure and flow have been considered as atheroblock. genic hydraulic factors acting mainly on sites of The following mechanism has been proposed as bifurcation, branching, bending, and narrowing an explanation for the development of the left (Glagov, 1972; Fry, 1973; Texon, 1974) . A long bundle-branch block in the presence of a short main left coronary artery may, therefore, be main left coronary artery (Lewis et al., 1970) . The expected to protect the bifurcation of the vessel and early septal branches of the left anterior descending the proximal part of its branches from the atheroartery are normally protected from shearing forces genic effect of mechanical forces by reducing presby the relative 'binding down' of the parent vessel. sure and flow rate and by damping pulsatile presWhen the main left coronary artery is short, it is sure and flow. These hydraulic changes would be followed by a long initial unattached part of the expected to affect not only the left arterior descendleft anterior descending artery which is subjected ing artery but also the circumflex artery. through systolic kinking to unusual stress. Under
It is known that in the presence of left ventricuthese circumstances, the blood flow to the left lar hypertrophy, length and diameter of coronary bundle, provided mainly by the first septal branch arteries increase (Linzbach, 1960 ; Lewis and Gotsof the left anterior descending artery (James and man, 1973) , and it might therefore be assumed that Burch, 1958; Frink and James, 1973) , is impaired. the observed differences in the mean length of the The frequently observed localization of athero-main left coronary artery could be caused by the sclerotic changes in the initial part (or 'neck') of high proportion of cases (12 of 19) with left ventrithe left anterior descending artery has also been cular hypertrophy in the group of non-coronary attributed to systolic motion. This part of the patients. However, as seen in Fig. 1 , there was no vessel, tethered proximally only by the main left difference between cases with left ventricular coronary artery and distally by its first septal hypertrophy and those without. A relation between branch, is subjected to bending or kinking which the length of the main left coronary artery and the are believed to enhance the development of athero-presence of left ventricular hypertrophy was not sclerosis (Fulton, 1965; Glagov, 1972) . It is found by other investigators (Green, Bernstein, conceivable that the longer the main left coronary and Reppert, 1967) . Furthermore, even after artery the shorter the 'neck' of the left anterior exclusion of patients with left ventricular hyperdescending artery and vice versa. Thus, a long main trophy, the difference in mean length between left coronary artery indirectly protects the 'neck' coronary and non-coronary patients remained of the left anterior descending artery by reducing significant. It seems that if left ventricular hyperits loose pliable part and consequently its ability trophy causes some elongation of the main left to bend during systole. This may be the best coronary artery, this effect must be minimal. explanation for the frequent coexistence of left From a large variety of suggested aetiological bundle-branch block and coronary atherosclerosis factors in the pathogenesis of atherosclerosis, (Smith and Hayes, 1965 ; Mulcahy, Hickey, and mechanical stresses and haemodynamic changes Maurer, 1968; Lev et al., 1974) . If these assump-resulting from anatomical variations in the structions are correct a short main left coronary artery ture of coronary arteries have been considered as a regardless of the development of conduction distur-sine qua non. Other known factors predisposing bances, would be expected to increase the chance to the development of atherosclerosis were thought of development of atherosclerosis at the origin of to be only secondary or merely modifying its the left anterior descending artery. To our know-course (Altschule, 1974) . The presence of lipaemia, ledge such a relation has not yet been reported, for example, would enhance atherosclerotic lesions but the present findings support this hypothesis. situated at areas where local mechanical stresses
In addition to these views some other mecha-are likely to be greatest (Glagov, 1972) . Since nisms may be involved in the development of anatomical structure and distribution of the coroatherosclerosis in the left coronary artery branches nary tree is possibly determined by heredity and in the presence of a short main left coronary development, as are other morphological characartery. According to Poiseuille's equation the drop teristics, the length of the main left coronary in pressure and flow in a vessel is directly propor-artery trunk should be regarded as an inherited tional to its length, while according to Young's characteristic influencing the rate of development formula (Moulopoulos, 1962 ) the modulus of of coronary atherosclerosis. elasticity and, therefore, its damping effect on pressure and flow changes are also directly propor- 
